M inority rural adults live at the intersection of two sources of disadvantage that might translate into poorer mortality outcomes: race or ethnicity and residence. Race-based mortality disparities have been documented among nonHispanic black adults [1] [2] [3] [4] and American Indian and Alaska Native populations, 5, 6 although Hispanic adults generally do not differ from whites. [7] [8] [9] Excess mortality-generally death that occurs before a person reaches average life expectancy-has also been found among residents of nonmetropolitan US counties, [10] [11] [12] [13] although some rural communities differ from this trend. 14 Our research examined mortality among people in middle age to see whether these two potential sources of disparity combine to adversely affect rural, minority populations. We chose adults of preretirement age because prior research suggests that mortality disparities associated with race and ethnicity are particularly acute for people ages 45-64. 15 Specifically, we estimated total and relative mortality among black and Hispanic adults, by residence, and investigated factors that contribute to mortality.
Study Data And Methods
Data Source And Population We used information from the 2010 National Health Interview Survey Linked Mortality File, developed by the National Center for Health Statistics. This nationally representative data set links respondent information from the 1986-2000 survey interviews to National Death Index files through December 31, 2006, using a probabilistic matching algorithm.
Our analysis was restricted to white, nonHispanic black (hereafter, black) and Hispanic people who were ages 45-64 at the time of the survey interview. 16 We did not study adults in the Asian/Pacific Islander or American Indian/ Alaska Native categories because of small sample sizes. We further restricted our sample to people with complete data on the principal variables of interest, including whether they were alive or had died by the end of 2006 (N ¼ 228; 890).
We examined two outcomes: death from any cause by 2006 (there were 31,636 deaths in the sample) and premature death, defined as death before age sixty-five. To access restricted variables such as actual date of death, we conducted our analyses at the Research Data Center of the National Center for Health Statistics. The Institutional Review Board of the University of South Carolina approved our research.
Independent Variables We limited raceconceptualized as a social construct indicating identity within society, rather than as a biological construct-to white, black, and Hispanic. Race was self-reported in the survey interview and reflected the respondent's personal definition.
Residence was based on county of residence when interviewed. Counties were characterized as rural or urban using 1993 Urban Influence Codes. 17 Although respondents might have moved after the interview year, research suggests that about half of the moves made by Americans in this age group are within the same county. 18 We estimated mortality using a race-residence combination, in which we compared other groups to urban whites, the population group that generally has the most favorable socioeconomic status, health status, and mortality rate. This approach conflates race and residence (white and urban), but it provides a "gold standard" against which other groups can be measured. A similar approach, comparing outcomes to those among the most favorable population subgroup, was recommended by the planning committee for Healthy People 2020.
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Other Contributors To Mortality We adjusted for several personal characteristics, obtained through the survey interview, that may be associated with mortality and may differ with race and residence. Control variables were limited to data elements present throughout the 1986-2000 surveys. Several key behavioral contributors to mortality, such as smoking status and obesity, were not measured consistently across the fifteen survey years and could not be included.
Sociodemographic characteristics included age when interviewed, sex, marital status, and household size. Marital status was divided into three categories: married; never married; and single, a category containing divorced, widowed, or separated. Household size was coded as one or two people, three or four people, five or more people, or missing.
Individual resources included education, income, and health insurance. Education was categorized as less than high school graduate, high school graduate or general equivalency diploma (GED), some college, and college graduate or above. Because of limitations in data collected during the earlier years of our study period, we could categorize income only as below the federal poverty level, above the federal poverty level, and missing.We included missing as a noninterpretable category for both household size and income to retain observations in the analysis. Insurance status was categorized as privately insured, publicly insured, and uninsured.
We adjusted for self-reported health status, using a five-point scale. We captured health service use with two items: number of annual physician visits (zero to nine visits versus ten visits or more) and overnight hospitalization (one or more versus none, excluding hospitalizations for labor and delivery). Because insurance coverage may be linked to health, and thus to mortality, we also estimated each respondent's likelihood of being privately insured, publicly insured, or not insured. The likelihood that each individual would be publicly insured or uninsured, each divided into four categories from lowest to highest, was then added to our multivariable analyses.
We adjusted for three county-level conditions that might confound the relationship between residence and mortality. These conditions are the ratio of primary care physicians to population (quartiles), percentage of the population in poverty (quartiles), and percentage minority population (quartiles).
Analytic Approach Statistical analyses were conducted in the statistical software Stata, version 11.0, and controlled for the complex survey design. Differences in demographic characteristics across populations were assessed with chi-square tests. Estimates of mortality were inferred from estimated Cox proportional hazards models. All mortality estimates were adjusted for age and sex.
Our analysis of premature mortality was based on similarly adjusted multinomial logistic regression models. We used multinomial logistic regression because it can model three potential outcomes, allowing us to estimate the risks for death both before and at or after age sixty-five, versus survival. Positive values indicate increased risk of death.
Limitations Our research has several limitations. First, the National Health Interview Survey constitutes a snapshot in time. Many elements of a person's life might have changed between the interview date (1986-2000) and 2006, including residence. However, most of the individual and community characteristics we studied were either constant (such as sex and race) or unlikely to change in a middle-aged population (such as education).
Second, we did not examine mortality across all age groups. Further research is needed to explore mortality in younger populations.
Third, our measure of rural versus urban residence uses counties, which are fairly large geographic units. Examination at the ZIP code or census tract level might have yielded different results. In addition, there is considerable variation within rural counties that is not captured when a dichotomous rural-urban classification is used.
Fourth, we examined only characteristics that were measured uniformly over the fifteen-year period of observation. Thus, we could not address personal behaviors-such as obesity and smoking-that vary across populations and are likely to affect mortality.
Finally, we did not examine country of birth among Hispanic respondents. There are likely to be additional differences within the Hispanic population not tapped by the present research.
Study Results
Rural Disadvantages Nonwhite rural adults represented slightly less than 2 percent of all US adults (Exhibit 1). Rural minority populations were highly regionalized. Nearly all rural black respondents (95.8 percent) resided in the South. The rural Hispanic population was similarly concentrated in the South and West.
Disparities in socioeconomic status were marked for both black and Hispanic populations, particularly among rural residents (Exhibit 1). More than half of rural blacks and Hispanics reported less than a high school education. Rural residents in each racial and ethnic group were more likely to live below the federal poverty level than were their urban counterparts. Poverty rates were highest among nonwhite rural adults, with 26.3 percent of rural blacks and 21.5 percent of rural Hispanics falling below poverty, compared to 6.8 percent of rural whites. Only 53.0 percent of both rural blacks and rural Hispanics reported having private health insurance, compared to 76.2 percent of rural whites.
Rural adults in every category were more likely to characterize their health as "fair" or "poor" than were their urban counterparts (Exhibit 1). The prevalence of fair or poor health was particularly high among rural blacks (39.6 percent) and Hispanics (30.4 percent). Rural and urban respondents were equally likely to report a high number of outpatient visits. However, within every race and ethnicity, rural residents were more likely to have been hospitalized during the past year than their urban counterparts.
Mortality In an analysis controlling only for sex and age at interview, we found that rural whites and both rural and urban blacks were at greater risk of death by 2006 than were similar urban whites. Hispanics did not differ from whites with regard to risk of death (Exhibit 2). When personal characteristics and circumstances were held statistically equal, only urban blacks had a higher risk of death than urban whites, while urban Hispanics were at a reduced risk of death (Exhibit 2). This suggests that much of the increased risk of death among rural whites and blacks is associated with personal characteristics more prevalent in the rural population, such as low education, poorer health, and lack of private insurance.
Individual characteristics were related to ageadjusted mortality in directions consistent with prior research. Women, married people, those with higher income and educational status, and those with private health insurance were less likely to die during the period than their counterparts. Similarly, the risk of death increased as self-reported health declined and was higher among those with high health care use than among people with lower use (data not shown).
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Most of these personal indicators of disadvantage were more common among rural minority populations than among rural whites or urban residents of any race or ethnicity (Exhibit 1). With personal factors held statistically equal, the percentage of the population in the individual's county of residence that was nonwhite, the percentage of residents in poverty, and the ratio of physicians to population were not associated with increased mortality (data not shown).
Premature Mortality To examine whether rural and minority adults were at greater risk for early death, we studied the relative probability of three conditions: survival through 2006, death before age sixty-five, and death at age sixty-five or older (Exhibit 3). Rural blacks were least likely to be alive in 2006 (78.0 percent); rural blacks also had the highest rate of death before age Rural whites and urban and rural blacks were at increased risk of death before age sixty-five compared to urban whites.
sixty-five (11.4 percent).
In an analysis adjusted only for age and sex, rural whites and urban and rural blacks were at increased risk of death before age sixty-five compared to urban whites (Exhibit 4). Of note, rural blacks were more likely to have died before age sixty-five than all other population groups.
Rural blacks had a higher risk of both premature and nonpremature death than did urban blacks (p < 0.001). Urban Hispanics were at reduced risk of death compared to urban whites.
Among people who had survived past age sixtyfour, rural whites did not differ from their urban counterparts, while rural and urban blacks were SOURCE Authors' analysis. NOTES All estimates are weighted to reflect the sample design. Percentages might not sum to 100 because of rounding. GED is general educational development. a A category for "missing" was created for income and household structure because the proportion of observations missing this information was substantial. Including "missing" allowed us to retain observations for multivariable analysis.
b Remainder are uninsured.
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Health Affairs by http://content.healthaffairs.org/ at higher risk of death than urban whites. Both rural and urban Hispanics were at lower risk for death at age sixty-five or older than were whites. We next examined premature versus later death after adjusting for education, marital and household status, income, health insurance, health status, and health care use (Exhibit 4). With these personal characteristics taken into consideration, rural whites did not differ from similar urban whites in risk of early or later death. Rural blacks remained at increased risk of death before age sixty-five compared to urban whites but did not differ in risk for death at age sixty-five or older. Urban blacks did not differ from their white peers. Holding personal characteristics constant, urban and rural Hispanics were at lower risk of death either before or after age sixty-five than were urban whites.
Other factors associated with increased risk for premature mortality included being female, being married, education less than college, selfreported health status of good to poor, being hospitalized in the past year, or having heavy physician use in the past year. Low income, living in a household with more than one or two people, and living in the West versus the Northeast were all associated with reduced risk for premature death. Of note, being uninsured or publicly insured was significantly associated with mortality at either age, even with the likelihood that a person would lack insurance or have public insurance held statistically equal (data not shown).
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Discussion And Policy Implications
Our description of rural minority populations and rural mortality suggests important points. Characteristics such as low education, poverty, and poor health, although higher among all minority populations than among whites, are particularly common among rural black and Hispanic adults. At the population level, this disadvantage translates into higher mortality, as shown in our unadjusted analyses. To improve the health of rural Americans, we need first to document and then to address these disparities.
Routine public health monitoring should include rural minority populations. Few research efforts focus on health status or outcomes among these groups. The action plan on health disparities, developed by the Department of Health and Human Services in 2010 to guide agency efforts to reduce differences in health and health care across populations, uses the word rural only once. 21 Focusing on the "urban versus rural" or "white versus nonwhite" level overlooks real differences within each of these categories. The disparities experienced by rural black populations, for example, are concealed when all black adults are examined as a group. Monitoring of health status, one of the key public health services defined by the Institute of Medicine, 22 has missed rural minority populations. Section 4302 of the Affordable Care Act of 2010 may improve data availability for rural health monitoring. The law specifies that data from any federally associated program must include race and ethnicity, be collected and reported on at the "smallest geographic level," and be provided to the appropriate agencies for tracking disparities. The Office of Rural Health Policy in the Department of Health and Human Services is explicitly identified as a data recipient. 23 The White House Rural Council, formed in June, may improve public health monitoring of rural populations and coordinate improvement efforts across the economic, social, and health sectors of rural communities. 24 Second, our findings suggest a need to increase access to health insurance for rural minority populations. Among adults interviewed between 1986 and 2000, approximately a quarter of the black and a third of the Hispanic rural respondents lacked health insurance (Exhibit 1). Given trends during the last decade, it is unlikely that these levels have improved. 25 Both having Medicaid coverage-available only to those who are too disabled to work-and being uninsured when interviewed were associated with increased mortality in our study.
Our analysis suggests that net of other characteristics of the person, providing health insurance that is not tied to disability will reduce the risk of death.Whether the Affordable Care Act, if retained, will expand coverage among rural minority adults is not known at this time. It is estimated that older adults (those age fifty-one and older) may be at the highest risk for remaining uninsured because of financial hardship. 26 Research suggests that closing insurance gaps for the Hispanic population can be particularly difficult. 27 Continued monitoring of access to care among rural populations, particularly minorities, is essential.
In the long term, action is needed to change the underlying factors contributing to lower education, lower incomes, and poorer health among adults in rural settings, compared to urban Americans. Without improvement in these factors, rural populations may miss improvements in public health that are more generally targeted. 28 Gains in anticipated life span during 1981-2000, for example, principally occurred among more highly educated blacks and whites, compared to those with no more than a high school education. 29 However, more than half of the rural blacks and Hispanics in our middleaged cohort had not completed high school. We need to simultaneously address the health disparities of the current generation of rural adults and work to improve circumstances for the next generation.
Rural people and places are deserving of attention in their own right. Mortality disparities experienced by rural residents, particularly minorities, are not likely to be solved by more general public health strategies. 29 
